Introduction {#S0005}
============

Habits relating to eating and physical activity develop during childhood and adolescence. Hence, this period is considered to be a critical period for developing long-term diet related conditions such as obesity and cardiovascular disease as well as an opportune time to prevent or intervene on it\[[@CIT0001], [@CIT0002]\]. Nutrition transition has resulted in a great change in the weight status of adolescents worldwide \[[@CIT0003]\]. A decreasing trend in the prevalence of under-nutrition has been identified in the developing countries including Iran \[[@CIT0004]\]. On the other hand, as in many other developed and developing countries, an increasing shift towards higher rates of overweight and obesity among adolescents has also been reported in Iran \[[@CIT0004], [@CIT0005], [@CIT0006], [@CIT0007]\]. Results of the Comprehensive Study on Household Food Consumption Patterns and Nutritional Status of Iran in 2001-2003 indicated that overweight was prevalent among Iranian adolescents. Prevalence of at risk for overweight and overweight among boys aged 15 to 19 years was 6% and 3.6%, respectively. The related figures for girls were 10.2% and 3.7%, respectively \[[@CIT0008]\]. Prevalence of overweight in high school students was 11.2% in 2004 \[[@CIT0009]\].

Childhood and adolescence obesity seems to be one of the most important factors in the development of chronic diseases in Iran \[[@CIT0010]\].

Overweight and obesity among children and adolescents is a complex health problem with wide-ranging causes including genetic, social, cultural and behavioral factors, all of which may interact \[[@CIT0011]\]. Parental body mass index (BMI) and maternal age at child\'s birth have been suggested to be the most important family variables associated with children\'s weight status \[[@CIT0012], [@CIT0013]\]. Despite a tremendous amount of research, there remains controversy about the potential association between some parental determinants, including parental job and education, with adolescents' weight status \[[@CIT0011], [@CIT0014]\]. The information on this relationship is important for the identification of the contributors to weight status in adolescence, which could be applied in designing relevant intervention programs that will address the needs of different groups of the community. The aim of this study was therefore to investigate the parental determinants of overweight and obesity in Iranian adolescents at national level.

Subjects and Methods {#S0006}
====================

Study design and population {#S20007}
---------------------------

This cross sectional study was conducted within the framework of the Comprehensive Study of Household Food Consumption Patterns and Nutritional Status of I.R. Iran during 2001-2003. Households were selected by cluster systematic sampling in urban and rural areas. Among the 7158 participating households (including 35924 individuals), data on 7908 adolescents aged 11-19 years (3750 girls and 4158 boys) was analyzed.

Anthropometric measurements {#S20008}
---------------------------

Height was measured without shoes and to the nearest 0.1 cm and weight was measured in light clothes to the nearest 100 g on a digital Seca scale. The scale was calibrated before the examination. Each of these measurements was performed by at least 2 nutritionists, one of them took the measurements and the other one recorded the readings. The mean of two measurements was recorded. BMI was calculated as weight in kilograms divided by height in meters squared \[[@CIT0015]\]. BMI cut-off points provided by the Centers for Disease Control and Prevention (CDC) \[[@CIT0016]\] were used for classification of the adolescents to underweight (\<5^th^ percentile), normal (5--84^th^ percentile), at risk of overweight (85--94^th^ percentile) and overweight (≥95^th^ percentile). For the purpose of simplicity, the CDC\'s 85--94^th^ percentile is referred to as overweight and the ≥95^th^ percentile is referred to as obesity in this paper. Parents\' weight status was defined according to BMI. Obesity was defined as BMI≥30, overweight as 25≤BMI\<30, normal weight as 20\<BMI\<25 and underweight as BMI\<20, respectively \[[@CIT0017]\].

Parental characteristics {#S20009}
------------------------

Socio-demographic data was collected by interviewing an adult member of the family (in most cases the mother). Age was recorded as date of birth. Age of children and parents was calculated by subtracting date of birth from the interview date. Mother\'s age at the child\'s birth was calculated by subtracting mother\'s age from adolescent\'s age. Parental age and mother\'s age at child birth were categorized into quartiles. Fathers' job was categorized to laborer, farmer, driver/shopkeeper, self-employed, public employee/teacher/military and others. Mothers were classified as housewives or employed. The educational level of parents was classified into 4 groups: illiterate, elementary, high school and tertiary.

Data analysis {#S20010}
-------------

Epi info 2002 (Ver 1.1.2; Centers for Disease Control and Prevention, Atlanta, Georgia) was used to calculate the BMI percentiles. Data entry and statistical analysis was performed using MS Access and SPSS11.5 (SPSS Inc., Chicago, IL).

Gender characteristics were compared using Student\'s t-test. The Chi-square test was used to assess the association between categorical variables and to compare the weight status between boys and girls. A binary logistic regression analysis was performed to identify independent risk factors of overweight or obesity. Analyses regarding overweight and obesity were performed separately for adolescents. The weight status of the adolescents (normal weight--overweight and normal weight-obese, respectively) was used as dependent variable; sex and all parental factors (parental age, mother\'s age at child\'s birth, parental weight status, parental job and parental education) were put into the model as independent variables. The first' category was used as reference in each variable. Level of significance was set at 0.05.

Findings {#S0011}
========

Population demographic {#S20012}
----------------------

Data on 7908 adolescents, 11-19 years old (3750 girls and 4158 boys) in 7158 participating households was included in the analysis. The mean age of adolescents was 15.2±2.5 years. A large number of fathers were laborers (23.2%) or drivers and shopkeepers (23.6%) and the majority of mothers were housewives (88%). While more than one third (37.2%) of fathers did have a high school degree, nearly half of mothers (44.2%) were illiterate.

Weight status of adolescents {#S20013}
----------------------------

[Table 1](#T0001){ref-type="table"} shows that boys were significantly heavier and taller than girls. The prevalence of overweight in boys and girls was 6.2%, and 8.7%, respectively. The prevalence of obesity among boys and girls was similar (3.3%) ([Fig. 1](#F0001){ref-type="fig"}).

![Weight status of Iranian adolescents by sex\
^a^Significant differences between boys and girls (*P*\<0.001)](IJPD-22-035-g001){#F0001}

###### 

Anthropometric characteristics of Iranian adolescents by sex group

  Variable                                              Boys (N=3750)   Girls (N=4158)   Total (N=7908)                 
  ----------------------------------------------------- --------------- ---------------- ---------------- ------ ------ ------
  **Age (years)**                                       15.1            2.4              15.3             2.5    15.2   2.5
  **Weight (kg)** [a](#TF0001){ref-type="table-fn"}     50.6            14.5             48.7             11.6   49.6   13.0
  **Height (m)** [a](#TF0001){ref-type="table-fn"}      160.0           14.2             154.2            8.9    157    12.0
  **BMI (Kg/m^2^)** [a](#TF0001){ref-type="table-fn"}   19.4            3.5              20.3             3.8    19.8   3.7

Significant differences between boys and girls (T-test, *P*\<0.001).

Parental factors {#S20014}
----------------

[Table 2](#T0002){ref-type="table"} demonstrates parental factors of adolescents based on weight status. Parental weight status, parental education and father\'s job showed significant associations with weight status in adolescents (*P*\<0.001). The prevalence of overweight and obesity was significantly higher in adolescents who had parents with a higher BMI (*P*\<0.001). Obesity among adolescents whose fathers were drivers or shopkeepers was 1.9 times more prevalent than those whose fathers were farmers (4.2% vs 2.2%). Higher literacy of parents was associated with overweight and obesity in adolescents. No association was observed between parental age, mother\'s age at child\'s birth, and mother\'s job and the weight status of adolescents.

###### 

Weight status of Iranian adolescents by parental factors

  Categorization                                                                                                             Adolescents' weight status (%)                
  ------------------------------------------------------------------------------------------------------------ ------------- -------------------------------- ------ ----- -----
  **Quartiles of father\'s age n=7467** [b](#TF0003){ref-type="table-fn"}                                      ≤42           10.6                             78.6   6.9   3.8
  \>42-≤47                                                                                                     11.5          77.5                             8      3.1   
  \>47-≤54                                                                                                     12.2          76.9                             7.1    3.7   
  \>54                                                                                                         10.5          79.4                             7.4    2.7   
  **Quartiles of mother\'s age n=7908**                                                                        ≤38           10.8                             77.5   8.1   3.6
  \>38-≤42                                                                                                     11.7          78.6                             6.4    3.3   
  \>42-≤47.5                                                                                                   12.1          77.1                             8.0    2.8   
  \>47.5                                                                                                       10.8          78.3                             7.4    3.6   
  **Quartiles of Mother\'s age at child\'s birth n=7908**                                                      ≤22.5         11.1                             77.5   7.9   3.5
  \>22.5-≤26                                                                                                   10.8          77.9                             7.6    3.8   
  \>26-≤32                                                                                                     12.0          78.4                             7.2    2.5   
  \>32                                                                                                         11.5          77.6                             7.4    3.5   
  **Father\'s weight status** [a](#TF0002){ref-type="table-fn"} **n=7702** [b](#TF0003){ref-type="table-fn"}   Underweight   13.6                             76.9   6.7   2.8
  Normal                                                                                                       14.4          78.6                             5.1    1.8   
  Overweight                                                                                                   7.9           79.0                             9.2    3.8   
  Obese                                                                                                        5.4           74.6                             11.6   8.4   
  **Mother\'s weight status** [a](#TF0002){ref-type="table-fn"} **n=7904** [b](#TF0003){ref-type="table-fn"}   Underweight   19.5                             75.6   3.4   1.5
  Normal                                                                                                       17.1          77.9                             3.5    1.4   
  Overweight                                                                                                   10.5          80.0                             6.6    2.9   
  Obese                                                                                                        6.6           75.8                             12.1   5.5   
  **Father\'s job** [c](#TF0004){ref-type="table-fn"} **n=6692** [b](#TF0003){ref-type="table-fn"}             Laborer       12.5                             77.2   6.7   3.7
  Farmer                                                                                                       11.8          80.6                             5.6    2.0   
  Driver & shopkeeper                                                                                          10.0          77.5                             8.4    4.1   
  Self employee                                                                                                10.5          78.8                             7.8    2.9   
  Public employee                                                                                              11.1          77.2                             8.0    3.7   
  Others                                                                                                       4.5           74.2                             18.2   3.0   
  **Mother\'s job n=7908**                                                                                     Housewife     11.2                             77.8   7.6   3.4
  Employed                                                                                                     12.5          78.0                             6.7    2.8   
  **Father\'s education** [a](#TF0002){ref-type="table-fn"} **n=7463** [b](#TF0003){ref-type="table-fn"}       Illiterate    12.0                             79.1   6.7   2.3
  Elementary                                                                                                   10.2          79.8                             7.0    3.0   
  High school                                                                                                  11.9          77.5                             7.2    3.5   
  Tertiary                                                                                                     9.8           76.0                             9.1    5.1   
  **Mother\'s education** [a](#TF0002){ref-type="table-fn"} **n=7897** [b](#TF0003){ref-type="table-fn"}       Illiterate    11.5                             79.6   6.3   2.5
  Elementary                                                                                                   11.7          77.6                             7.8    2.9   
  High school                                                                                                  11.5          76.1                             8.3    4.1   
  Tertiary                                                                                                     9.1           75.0                             10.3   5.6   

Significant association (χ^2^ test, *P*\<0.001)

Sample dropouts due to not being available at the time of data collection

Significant association (Fisher\'s Exact test, *P*\<0.001)

Identification of independent risk factors {#S20015}
------------------------------------------

To determine which factors have the strongest influence on the development of overweight and obesity in adolescents, binary logistic regression analyses were performed. [Tables 3](#T0003){ref-type="table"} and [4](#T0004){ref-type="table"} show the significant variables identified in the logistic regression analyses. Parental overweight and obesity, parental education and father\'s job seem to be the major parental determinants for developing overweight and obesity in adolescents.

###### 

Logistic regression analysis of parental status and overweight adolescents

  Variable                                                                 Odds Ratio [b](#TF0006){ref-type="table-fn"}   ^95%^ Confidence Interval   *P* value
  ------------------------- ---------------------------------------------- ---------------------------------------------- --------------------------- -----------
  **Sex**                   Boys                                           1                                                                          \-
  Girls                     1.3                                            1.1-1.6                                        0.001                       
  **Parents' overweight**   None                                           1                                                                          \-
  Only mother               2.1                                            1.5-2.9                                        \<0.001                     
  Only father               1.6                                            1.3-2.1                                        \<0.001                     
  Both                      2.4                                            1.6-3.6                                        \<0.001                     
  **Parents' obesity**      None                                           1                                                                          \-
  Only mother               3.2                                            2.4-4.4                                        \<0.001                     
  Only father               1.7                                            1.1-2.6                                        0.01                        
  Both                      7.5                                            5-11.2                                         \<0.001                     
  **Mother\'s education**   Illiterate [a](#TF0005){ref-type="table-fn"}   1                                                                          \-
  Elementary                1.1                                            0.8-1.4                                        0.3                         
  High school               1.1                                            0.8-1.5                                        0.2                         
  Tertiary                  1.6                                            1.0-2.4                                        0.01                        

The first category is reference

Only variables with significant OR~S~ are shown. Variables entered into the model: sex, parental age, mother\'s age at child birth, parental overweight and obesity, parental job and parental education

###### 

Logistic regression analysis of parental status and obese adolescents

  Variable                                                                 Odds Ratio[b](#TF0008){ref-type="table-fn"}   ^95%^ Confidence Interval   *P* value
  -------------------------- --------------------------------------------- --------------------------------------------- --------------------------- -----------
  **Parent\'s overweight**   None                                          1                                                                         \-
  Only mother                2.1                                           1.2-3.5                                       0.005                       
  Only father                1.8                                           1.2-2.7                                       0.001                       
  Both                       3.1                                           1.7-5.5                                       \<0.001                     
  **Parent\'s obesity**      None                                          1                                                                         \-
  Only mother                3.4                                           2.1-5.4                                       \<0.001                     
  Only father                3.0                                           1.7-5.4                                       \<0.001                     
  Both                       15.1                                          8.7-26.2                                      \<0.001                     
  **Father\'s education**    Illiterate[a](#TF0007){ref-type="table-fn"}   1                                                                         \-
  Elementary                 1.0                                           0.6-1.7                                       0.8                         
  High school                1.1                                           0.7-1.7                                       0.5                         
  Tertiary                   1.9                                           1.0-3.5                                       0.02                        
  **Mother\'s education**    Illiterate[a](#TF0007){ref-type="table-fn"}   1                                                                         \-
  Elementary                 1.0                                           0.6-1.5                                       0.9                         
  High school                1.3                                           0.8-2.0                                       0.1                         
  Tertiary                   1.8                                           1.0-3.2                                       0.02                        
  **Father\'s job**          Laborer                                       1                                                                         \-
  Farmer                     0.5                                           0.3-0.8                                       0.01                        
  Driver and shopkeeper      0.7                                           0.5-1.1                                       0.1                         
  Self employee              0.5                                           0.3-0.9                                       0.02                        
  Public employee            0.4                                           0.2-0.6                                       \<0.001                     
  Others                     0.4                                           0.09-1.7                                      0.2                         

The first category is reference

Only variables with significant OR~S~ are shown. Variables entered into the model: sex, parental age, mother\'s age at child birth, parental overweight and obesity, parental job and parental education

Discussion {#S0016}
==========

To investigate the underlying causes of adolescents' obesity at a national level more systematically, this report provides a first attempt on analyzing the parental determinants of overweight and obesity in a large sample of Iranian adolescents.

The prevalence of overweight among boys and girls in this study was 6.2% and 8.7% respectively, and prevalence of obesity was similar in both genders (3.3%). Our findings suggest that major parental determinants of overweight and obesity among 11 to 19-year old Iranian adolescents are parental overweight and obesity, parental education and father\'s job.

The results of our study show that obesity in both parents substantially increases the odds of adolescents' becoming overweight or obese. Also, our findings indicate a stronger relationship between children\'s overweight and obesity with the mother\'s rather than the father\'s overweight or obesity. These findings support the results of other studies\[[@CIT0018]--[@CIT0020]\]. Previous studies have shown strong associations between parental weight status and anthropometric characteristics of children\[[@CIT0021], [@CIT0022]\]. Familial patterns of anthropometry have been explained by familial similarities in eating patterns, dietary composition and physical activity \[[@CIT0023]\].

In the present study, we found a significant association between parents' educational level and weight status of the adolescents ([Table 2](#T0002){ref-type="table"}). Interestingly, overweight and obesity in adolescents was only associated with parents having tertiary education (OR:1.6, P=0.01). Many studies have shown that the educational achievement of parents, both fathers and mothers, is associated with their children\'s nutritional status \[[@CIT0002], [@CIT0024]\]. Higher educational level of parents, in one hand, could lead to a higher income and consequently a higher availability and intake of food at the household level \[[@CIT0001], [@CIT0025]\]. On the other hand, it might be positively associated with higher nutritional awareness as well as better caring of children \[[@CIT0026]\]. It is important to note that most (60-80%, data not shown) of the highly educated parents in the present study were overweight or obese. We found the same association between the high level of mother\'s education and risk for becoming overweight in adolescents as reported by another study \[[@CIT0027]\]. Also, this finding was consistent with other studies from developing countries \[[@CIT0002], [@CIT0028], [@CIT0029]\]. The results of our study were, however, different to other studies showing that parental education, especially maternal education, had a protective effect against overweight in children \[[@CIT0030], [@CIT0031]\]. This may be due to different patterns of socio-economic risk factors' effects in Iran compared to those described in the Western European countries. Other Iranian studies demonstrated mixed results, both contradicting and supporting the findings of current study \[[@CIT0008], [@CIT0032], [@CIT0033]\]. The results of these studies, however, should be cautiously compared to our findings, since the sample size and age range of participants in these works were more limited than those in the current national, data-based research.

As observed in other studies we found a significant association between father\'s job and adolescents' weight status\[[@CIT0027], [@CIT0034]\]. Odds of Obesity among adolescents whose fathers were farmers was lower than those whose fathers were laborers. This suggests that adolescents in these families may be more involved in and helping with labor-intensive jobs running in their family. This finding is in accordance with a previous study suggesting that differences in family lifestyle due to parental occupation type may be related to weight status among adolescents\[[@CIT0034]\]. Also, the results of logistic regression analysis showed that odds of adolescents becoming overweight decreases with fathers being self-employed and public employee, teacher or military (white collars) compared with fathers being laborer (blue collar). In Iran, careers of this type generally have higher earnings compared with laborers. Findings of another study among Iranian households demonstrated that in higher socio-economic groups, consumption of bread and cereals as well as sugar and sweets decreased and consumption of meat, fruit and vegetables increased significantly \[[@CIT0035]\]. While this dietary pattern is regarded as beneficial to optimum body weight, we were not able to determine the intra-household food allocation by the methodology used to collect the data. In a study in central Iran, it was shown that BMI\>85^th^ was more prevalent among adolescents in families with an average income compared with high income families \[[@CIT0036]\]. This could be explained by the assumption that father\'s job is a major determinant of household income and can therefore affect household food intake.

Generally, females have a higher prevalence of overweight than males and it has been suggested that this may be related to gender differences in the brain\'s response to hunger and satiety \[[@CIT0037]\]. In Iran boys are reported to be more physically active than girls \[[@CIT0036]\]. Cultural constraints on girls imply that they spend more time indoors and thus have easier access to food. This agree with the results of a previous study \[[@CIT0038]\]. It should be noted that this findings imply to the situation in years 2001-2003, while social status has dramatically changed since then. This change is considerable and its consequences as pertained to food intake need to be investigated in future research.

This study found no association between mother\'s job and adolescents' weight status, similar to the findings reported by another study\[[@CIT0018]\]. This could be explained by the assumption that most of the mothers were housewives. However, the role of employed mothers, who have an external job, is very much the same as housewives in terms of provision of food and care to their children. As observed in other studies \[[@CIT0039], [@CIT0040]\], mother\'s age at child birth and parental age did not show any association with adolescents' weight status in the present study.

The authors acknowledge that there have been some limitations affecting the findings of this study. Due to the cross-sectional nature of the study, it is difficult to say whether the differences in determinants precede or follow changes in body weight. Therefore, prospective studies (with long-term follow-up) are needed to analyze data of 'incident' children, i.e. children who become overweight or obese during the course of the study. It is also tempting to speculate the genetic factors that can add to the remaining variance.

Conclusion {#S0017}
==========

Parental overweight and obesity, parental education and father\'s job seem to be the major determinants of overweight in Iranian adolescents. Knowing that it is easier to prevent obesity, rather than to cure it, future prevention programs must take into account these risk factors.
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